saturation at a constant inspired halothane concentration prolonged administration would be required (Duncan & Raventos 1959) . The results are consistent with the view that tissues of high lipid content and high blood flow take up large amounts of halothane rapidly. The low mean halothane value for omentum, despite its high lipid content, is probably due to its low blood flow. The range of variation of uptake by the different tissues may be explained by the variation in minute ventilation and body weight among the dogs.
Halothane uptake in the dog: Fig 1 shows (1966) demonstrated good agreement when this ratio was used in a laboratory study of the uptake, distribution and elimination of alcohol in healthy volunteers, it was emphasized that such a ratio was only valid when the alcohol level in urine had passed its peak and when the bladder had been emptied within the preceding thirty minutes. Furthermore their later work (Payne et al. 1967) and that of others (Morgan 1965 , Stevens et al. 1966 showed that the ratio of 1-33 was not reliable outside the laboratory. In the Belfast investigation (Morgan, personal communication) 213 of the 518 accused motorists had a urine:blood ratio greater than 1 40, the overall ratio being 1 38. In the more detailed study carried out by Payne and his colleagues the urine:blood ratio was 1 -41 and 19 ofthe 35 suspects had a ratio greater than 1-33. These findings support the contention of Froentjes (1963) who, on the basis of a ratio of 1 52 obtained from more than 7,000 paired urine and blood samples, argued that a realistic ratio would be 2:1 for medico-legal purposes.
The significance of these observations lies in the fact that under the Road Safety Act of 1967, which has made it an offence to drive with more than 80 mg alcohol per 100 ml blood, 107 mg is 531 alcohol in 100 ml urine has been taken as the equivalent of 80 mg per 100 ml in blood. This, in effect, means that despite the evidence to the contrary the ratio of 1-33 has been accepted by Parliament and that in the interests of justice accused motorists will be well advised to insist on blood analysis. It has been implied that the high urine:blood ratios are a function of relatively high alcohol levels in blood and urine and that around the critical level, i.e. 80 mg alcohol per 100 ml blood, urine analysis is marginally more helpful to the accused driver than blood analysis (Enticknap 1967 a, b). These assertions were made on the basis of studies on eight subjects but the evidence is not convincing. Scrutiny of Enticknap's data reveals that not only was there no evidence that the urine values used to determine the urine :blood ratios had been collected after the peak concentration of alcohol had been reached but also that, even when second urine samples had been collected, no corresponding blood samples appear to have been obtained. The validity of Enticknap's ratios therefore must be seriously in doubt.
In our own experience high urine:blood ratios are just as common when the alcohol level in the blood is low. Of 12 volunteers who had blood alcohol levels in the 50-80 mg range no fewer than 11 had urine:blood ratios greater than 1V33 (Table 1) . Moreover, in 5 of the 12 volunteers the urine alcohol level was substantially above 107 mg/100 ml although the blood level was well below the statutory limit. In all 12 subjects the urine samples had been collected after the peak concentrations had been reached and in 9 the samples had been taken within thirty minutes of the earlier collection.
The implication of these observations is serious. Almost certainly innocent men and women risk conviction if urine analysis is used alone, so long as the value of 107 mg of alcohol in 100 ml urine continues to be taken as the equivalent of 80 mg in 100 ml blood.
Blood Analysis
The analysis of blood is more complicated than that of urine. Controversy exists about the method of collection and discrepancies between the alcohol levels in capillary and venous blood samples collected simultaneously have added to the disquiet.
Although by implication preference has been expressed for capillary blood samples collected either from the finger-tip or from the ear-lobe (Road Safety Legislation 1965-6) little formal guidance has been given about the method of collection. Many doctors favour the ear-lobe because of its dependent position and its plentiful blood supply but the ear stab can be embarrassing as well as painful for the suspect, and for this reason a finger prick is sometimes preferred. Unfortunately, finger blood flow is not uniformly adequate and even when the pulp of the finger is stabbed the blood flow may be meagre. Under these circumstances the temptation to apply pressure must be resisted, as the ensuing himatocrit disturbance will almost inevitably distort the results of analysis.
Once the site of puncture has been decided, selection of a suitable skin sterilizing agent is important. Although in practice the use of an alcoholic solution, such as tincture of iodine or methylated spirits, is unlikely to lead to any significant effect on the alcohol concentration in the blood, there are theoretical objections which can be avoided by the use of a nonalcoholic antiseptic.
The choice of a container for the blood sample presents further difficulties. With the accepted methods of collection capillary blood is exposed to the atmosphere for a varying period of time at body temperature and the possibility of loss of alcohol by evaporation has to be considered. This risk seems to be lowest when blood is allowed to flow freely into polypropylene plastic pots. Loss can also occur by a leak past the seal or by adsorption of alcohol on the materials used.
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Clotting is a particular hazard of capillary sampling, since the sample is usually too small to allow the use of liquid anticoagulants. In practice, the containers are usually coated with a heparin or fluoride-oxalate solution and allowed to dry. This has not proved entirely satisfactory and our own experience indicates that about 7 % of samples are clotted. One further source of error remains to be considered. It has recently been shown that when alcohol is added to blood withdrawn from volunteers, the alcohol content of the plasma is about 40 % higher than that of an equal volume of red blood cells (Payne et al. 1967) . Since separation of plasma from red cells is not uncommon in blood collected in capillary tubes, the need for careful mixing before analysis is obvious.
This observed difference between the alcohol content of plasma and red blood cells from the same sample has been confirmed in vivo in 20 volunteers given varying quantities of alcohol to drink (Payne, Hill & Wood 1968) and raises new problems of a more fundamental nature.
When the distribution of alcohol taken by mouth is in equilibrium in the body, the tissue levels, including those in the lungs and in the kidneys, reflect the plasma concentration. In particular, the tension of alcohol in the alveolar gases is directly proportional to the plasma concentration. But since substantially more alcohol is present in plasma than in red cells, it follows that, for any given plasma concentration, the whole blood concentration must vary inversely with the number of red blood cells present. On this basis it seems reasonable to question the validity of blood:breath and urine:blood ratios.
The potential sources of significant error encountered in the analysis of capillary blood by gas chromatography emphasize the need for a standard protocol for the withdrawal and handling of blood for the determination of the alcohol content. Until such a protocol is established there is every justification for insisting on the use of venous blood when blood alcohol determinations are required. in his laboratory, using a method that had not been used before for this purpose, which gave results different from those of other workers, many of whom had obtained excellent correlation between breath and blood alcohol. Professor Payne's observations about the differing alcohol content of plasma and red cells were interesting but the relevant question was the relationship between plasma and whole blood. Available evidence suggested that the alcohol content of plasma was only about 10 % more than that of whole blood. The suggestion that the plasma-red cell difference could account for variations in the breath/blood relationship was fallacious, because what mattered in this case was not the actual w/v concentration but the partial pressure of alcohol, which was uniform through the blood.
There was no doubt that substantial and unexplained variations in the breath/blood ratio did occur but, nevertheless, the only published evidence (Wright, 1965 , Brit. med. J. ii, 1430 suggested that in practice breath analysis with a reliable instrument such as the 'Breathalyzer' gave as accurate an estimate of blood alcohol as blood analysis under operational conditions. Professor Payne admitted that the variations in blood/breath ratios reported by his own group might not be acceptable to Dr Wright who had developed his own method of measuring alcohol in breath; nevertheless their results had never been publicly challenged. While it was true that the technique of infra-red analysis which had been used to determine the alcohol content of breath was not the usual method, it was well recognized for its reliability and accuracy; if it had not been previously used in alcohol studies by other workers, this was surely a reflection on them rather than on the method. There was no virtue in using a less reliable method simply because everyone else used it. Dr Wright was being naive in talking about the many workers who had obtained excellent correlation between breath and blood alcohol levels. Certainly a few groups of workers had obtained a reasonable measure of agreement but this was scarcely surprising since they all had the same built-in error.
Professor Payne questioned the reliability of Dr Wright's statement that the alcohol content of plasma was only about 10 % more than that of whole blood. Published papers gave values for plasma between 15 and 25% higher than whole blood, and these were broadly in agreement with the 18 % value obtained by his own group (Payne et al. 1968 , Nature (Lond.) 217, 963). Dr Wright's comment about the plasma/red cell difference implied a lack of understanding of the problem. For any given blood concentration of alcohol the plasma concentration will vary directly with the hmematocrit. Since the alveolar tension of alcohol reflects the plasma tension which in turn is directly related to the plasma concentration, it follows that different alveolar tensions can be obtained for the same blood level. Dr Cervenko replied that it was. The value used to calculate alveolar ventilation from minute ventilation in the dog had been taken from Nunn & Hill (1960, J. appl. Physiol., 15, 383) who determined this in man. It was felt that using this assumption was more accurate than using minute ventilation which would have resulted in artificially higher values of halothane uptake by the blood.
Dr Gavin Robinson (Glasgow) asked if levels of halothane in skeletal muscle had been measured.
Dr Cervenko said that this had not been done.
The President asked why carbon tetrachloride had been used as a solvent for halothane.
Dr Cervenko replied that, using the chromatographic column described, several extracting solvents had been tried. Carbon tetrachloride was found to be the one with the best characteristics, namely rapid elution with little tailing, good separation from ether and halothane, low water solubility and economy.
The President asked Professor Payne whether capillary or venous blood gave the greater advantage to the accused motorist.
Professor Payne replied that the choice of site would depend on a number of factors including the stage of absorption and the state of the circulation. He pointed out that, after uptake had ceased, the arterial, capillary and venous blood concentrations of alcohol were virtually the same but, while alcohol was still being absorbed, the peripheral venous blood usually contained less than capillary and arterial blood, especially if the peripheral blood flow was reduced, for example in arterial disease of the lower limbs.
